The evolution of polarized quark distribution functions is taken into account the gluon emission and absorption, quark pair production and annihilation processes and treated by a statistical method which provides quark distribution functions at small Q 2 . The evolution function of quark distributions is derived and solved by numerical methods. Then the Q 2 dependent and α s dependent structure functions F 2 (x, Q 2 ) are obtained and the example of it, the proton structure function, is calculated, whose increase and decrease tendency with α s at different x is consistent with experiments. This is also an evidence that the statistical methods for the nucleon is reasonable.
where, T, R, M are the nucleon's temperature, radius and mass, µ is the quark's potential. When Q 2 is big, in the e-p deep inelastic scattering, the electron can probe many other detailed processes other than γ * q → q [13, 14, 15, 16, 17] . We assume that the dominant detailed process involves a photon and the total spin in the process is conserved. Therefore, for a quark with spin parallel to the total spin of the nucleon q ↑, we consider the following detailed processes: 1. gluon emission: γ * q ↑→ q ↑ g, 2. gluon absorption: q ↑ g → q ↑ γ * , 3. pair production: γ * g → q ↑ q ↓, 4. pair annihilation: q ↑ q ↓→ γ * g, while for q ↓, they are: 1.gluon emission: γ * q ↓→ q ↓ g, 2. gluon absorption: q ↓ g → q ↓ γ * , 3. pair production: γ * g → q ↑ q ↓, 4. pair annihilation: q ↑ q ↓→ γ * g. Thus the cross sections of the above mentioned processes should be added into the parton model cross section. So the modified quark distribution functions could be written as
for q ↑, where µ is a cutoff value of the transverse momentum, and
for q ↓, where g(x) is the gluon distribution function [2] (here we neglect the gluon evolution for approximation),
P q↑q↑ , P q↓q↓ are the splitting functions denoting the probability of emission of a gluon with a fraction of the momentum of the parent quark which emits it, and P q↑g , P q↓g are the splitting functions denoting the probability of emission of a quark with a fraction of the momentum of the parent gluon. Thus the second to fifth items in eq (2), (3) denote the contribution of the gluon emission, pair production, gluon absorption and pair annihilation respectively. From the calculating of the cross section of the each process [18] , we have
and
Substitute eq (1), (4), (5), (6) into eq (2), (3) we get:
where
in which, the quark's potential could be written as [2] 
where v q is the valence quark number of flavor q and ∆ q is the number difference between the quark with spin parallel and anti-parallel to the total spin of flavor q. Eq (7) and (8) Table 1 and Table 2 .
From Table 1 and 2, we can get some conclusions: 1.
2π αs dq(x,Q 2 ) d log Q 2 are quite the same at very small x for all quarks and at very large x for the quarks with small potentials. 2.
2π αs dq(x,Q 2 ) d log Q 2 change from positive to negative at about x = 0.3 ∼ 0.4 for dominant quarks (the quarks with big potentials) and at x around 0.5 for the quarks with small potentials.
The structure function could be calculated by [18] , [22] 
where f (z) is defined by eq (7), (8) . The running coupling constant α s could be written as [23, 24, 25] α s = 4π 9 log
where Λ 2 is a renormalization constant. Substitute eq (11) into eq (10), we get the α s dependent structure function:
where α s (µ 2 ) is the coupling constance at Figure 1 , 2, 3, 4) and Figure 5) for the proton, which shows an agreement with the experiments [26] . Table 1 : q(x) ∼ x of each quark inside the proton (T = 63MeV , R = (180MeV ) Table 2 : 
